Introduction
. Despite being phylogenetically unrelated, these polymerases have a similar DNA polymerases replicate millions of nucleotides effioverall shape, which has been likened to a right hand ciently and accurately during each cycle of cell division. composed of palm, finger, and thumb domains (Steitz, In Escherichia coli, DNA polymerase III, which is respon-1999). The palm domain is the most conserved structursible for the bulk of DNA replication, possesses high ally and contains three invariant carboxylates forming fidelity in base selection and only makes one error in a catalytic center near the interface with the finger do-‫01ف‬ 5 base pairs. With the intrinsic exonucleolytic proofmain. Although structurally varied, the finger domain reading and postreplicative mismatch correction, the tightly envelops the Watson-Crick base pair formed beoverall error rate of DNA replication is as low as ‫01ف‬ Ϫ10 tween a template base and an incoming nucleotide, and (Schaaper, 1993) . High-fidelity DNA polymerases are, plays a critical role in the induced-fit mechanism to dishowever, often sensitive to minor distortions in the temcriminate against mismatches ( first and is followed by the finger and palm domains (Pelletier et al., 1996) . Regardless of the topological sequence and difference in secondary structures, the three (Steitz, 1999) . Eukaryotic pol␤ is unique in that its domains occur in the order of thumb, palm, and finger domains form a functionally equivalent U-shaped struc- . Except for one water-mediated hydrogen bond, complex structures of Dpo4 revealed some structural the replicating base pair is unrestrained in either minor differences in the finger and thumb domains; however, or major groove and has no specific polar interactions the nature of these changes and whether an inducedwith Dpo4, which results in Dpo4 being able to replicate fit mechanism is involved await further studies.
DNA with wobble base pairs and potentially to accomEukaryotic members of the Y-family contain a unique modate bulky adducts in template DNA. ‫07-03ف‬ residue insertion in the palm domain ( Figure  2 ). The insertion occurs between motifs III and IV, and Lesion Bypass therefore is unambiguously placed near the N terminus Dpo4 is able to bypass cis-syn cyclobutane thymine far away from the central cleft (Figure 3a The two covalently attached thymine bases are not seppalm domains often varies in length and composition arable and hence cannot individually fit into the active (Figure 2 ). This change in the primary sequence is unsite to serve as a template base as required by polymerlikely to alter the overall structure, but potentially influases of the A-, B-, C-, and X-family. In contrast, in the ences the catalytic activity (see discussion later). Finally, type II crystals of the Dpo4 ternary complex, two adja-S. cerevisiae pol contains a third insertion between ␣ cent template bases are admitted into the active site helices J and K in the thumb domain. Since the N termisimultaneously, illustrating a mechanism that enables nus of ␣K contacts the template strand (Figure 5a) , this insertion possibly alters the protein-DNA interaction.
Dpo4 to possibly accommodate the thymine dimer. To observed in the crystal structures suggest a mechanism
